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Abstract of J P1 0228012 
PROBLEM TO BE SOLVED: To shorten the 
wait time of access to a video memory and to 
reduce the power consumption. SOLUTION: 
The need for display refreshing operation is 
eliminated by providing a voltage holding 
circuit 8 for each pixel of an LCD display panel 
7. Further, an LCD address signal 1 0 is 
supplied to a signal control circuit 9 as the 
external input of an LCD display unit 27 and 
then a display of only arbitrary pixels of the 
LCD display panel 7 is updated under external 
control. Therefore, data transfer to the LCD 
display unit 27 is performed only when a 
system updates (rewrites) display data and 
only data on the pixels which are updated at 
this time need to be transferred. 
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a**-***: t swat-r* lc d«s«b. 

1-*B«ftS*R t*t & - i: SrlttSfc ^ 4 L C D 
81. 

[||f3|3] BaH5CWto*£Efc«Mrt-4*E«J*¥ 

^5£¥&fc Sr^Tt 4 i b $r^f'(St -tS L C DS^S. 

first '-f t «j {cufssnRT-^wKjSs&fi 1 3vra 

Mr- ?m j m#,&Stt . iriE fr** * 'J t« a 
*. K*fflLfc1?3>*y#M!£ftJ&r*VRAM7K 

t^ft^amst, iwe»*&*, Blasts w*h»* 
4 5 y ft ffiflEtr-f t u Kasarti v r AM»mm 

*l»#Sfc . ■»<0»gr- * £ L C Df^SfclDM 

a l c d r k Me l c D^ssniifci-f & l 

CD7HUXff-^ltt#St, ffJiaLCDr-^ffi^fc 
<£tfMELCD7Fl^ft^«l^lljteM 5>^£ia 

idLc D^gi^jitt-ri. l c Dmmtmmm^t . 

y- MMBHiaBll«E«*. ^-^MUBIMBIltEfflt-t 

J&Kfft&L. LC D^A^/|^11ff<£ft*l$K^iI£ 

mt&mnmb. muLCDTbuzm^gtii 

W@S§ . MET- 085 £»tT h fctfxo 
J&f&fc. MELCDT-?ff^£S«LTT-?tl£ 

warts we iffiEr - 9 mmum t aat* £ a6<o 

y- h ttratnuK t , miar - 9®mmmm%Em, 
filar- * tei^ffi^fe <t y Htjispgiiir - * ft-t * git 

i^LCD^?^, 

t#t* i t wmttz L C D«*&1. 

D «j3}bB*a»K? - 9 i HS&t I V R A M f - 9 

m jMtH#gt . iWEtf -r * 'J c» s a» > %t*& 

<7){iSEf£)£ 5r 5 VRAM7H 6 V R 

amt H^m-f-att^at. ffliE«sa». s&wtiL 
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RAMT-?fs^fc£l^5VRAM7KPXffi#«D& 

asiB^'f sy^&friELCDa^tajaii-ivRA 
mzim l, lc Dajjf t*/i^)«Efla*#SK«Bt 

{£&t£®«#i:. 1IJIBVR A M7K 

6 MS . r- * %k * ZixZtimtl'r- V 

mmmw, m£T-9mmm»^mttit:ibff>y 
- bmmmk.T-9iss9ife^b &£&+imm 
itriavRAM-f-^ft^gmLTr- 

1 5«i lt »-r h y- v *t*Et ensp-r 

BtflBr-^^SlRfi^feiyHiiiaPgpT-^ft^ 
Sgft LT SBBrt hr-9 tSKH ffi* fflJirr 4 fiff Et- 

^^»Effst. B**ffcffltm«E*fia*t4«ria«E 

4LCD«^H. 

[IIWSB6 3 Hifia«J±«ft#Kfi, CMOS-FET 
1.3, 4^«i5lB^LCD^^a. 

S^tt«fSii:-f£il»*Bl. 3, 4^«i5lE»cOL 

xfi#s:ffl v ^ z t i t -r i> mm 2 « fc« 3 en 

OLCDSlTi^a. 

[ it %m 1 0 1 fflfEBSstue^aa , v r a m 7 h u 

Xff^-^ffl £ fc * Itfti: -t h ft *E 2 * fett 3fa«! 
cOLCDa^B. 

[000 1] 

■£fr<^mmj){&®, J«BttlglflI±* g6tJt Lfe L C D ' 
[0002] 

[®&<m%i\ a!3lEOTFTSLCDa^|jRttJV^T 
a. 19 9 1^9^1 aftlt^ff^fJffft r fl&? H r ^fX 

ru-f -eonstJCffl^j («*:i*iffl fflisxo 

3 5H, 4 3H, 6 5M, 6 7M, 6 1 
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9 9 4* 1 1 /U BWt rjXttftjKfi-f 4 XTVA a 
tSj («*:«« N) <084JC~8 7JIt^Six-CV^ 

ftj:3 t. ^Bsf^DRAMcD**: U tyHlfJBtfiftiSk 

^feii^ix^b'x^^'J (VRAM) #>£>5£»t^ 
^flfffl*K»ajLTLCD*S»tBSKrf4» ivb«9> 
ft** 'J7l/'yyat Of tfftftftft^S k LTV *fc . 
[00 0 3] 01414, ft#cDLCD^A-*/UO|*|Sfl 
flBa^StWSHffcft. YtttffttSlftflWttX i 

(i = i, 2 , -, m ; xm^nmmmmMcom 
txwrtrftt^ftd^ttYj (j = i. 2, -. 

N ; YW^riftJcoB^S^NlW^-) f)£3o±it. 
y^^X-f -yf-SrttAUT^iSSlWjKISSiiT^ft. 
h^yi^X-f yf-1 9iiY j 1 8t^-h«fig2 4 
tffg^SftT k vC . Y J tlElESrin*. ft k K M yl 

ft . HH y®B 2 0 tUX i 2 2 tf&^Sfl. V -X 
W& 2 1 {CUBS P i j 2 3 tfmmZil X i 2 2 t jD 1 
ftfcSE**f!iPij2 3tfciD;i£iift. -e^mEti 

oi*pij<ioaii«sw»-rft. #a*<oajiKtt«* 

ffi8 7<3^kfcoTRi*3ft.T*S£*T3. 
[00 04] 01 514. Sl«0tie3fW)aflf£iS"fLCD 

^gs^yo . y ? iar ab ft . t'r=i-> * o 2 5 u . m 

ftft. LCD*SlllB2 6{i. HtBffSiSrifoaatff 
3 f AfflJt b* r** * U 2 5 k cr>?3co3&kT- 9co 
$EjM£$iJffllU J|KLCD*S»2 7SrlWflW-ftltiJ»III 
BTAft. mmm^6 714, SUfflJWI* (Vsyn 
c) , ^HOMI-t (Hsync) , g^n-y? (C 

lk) t\^tzm.^?4 ^y-yzfthtzibwmx'h 

0- LCD^ls]iE§2 6* J LCD^2i2 7t4^ft. 

LCDx-^fi^i 5(4. **r-^*eaw-sa»<o 

ftWfr&fcft&WE (a'jO LCD**H1S& 
2 6 *» t*f^ * U 2 5 A>^> V R A Mr- ^ft^ 2 9 Sr 
1 1 X tt*&/Wf*>S7*- * £ L C D Sl^Si 2 7 ^feiM 
•fft. i;-C'LCD^0SS26{4. LCD**^27 
WKSK^^TSST-^SDDI-tft*^****. V 
R AM#Mi^3 1 (4, fc'r=r^ t U 2 5 tfcf LTH* 
T-?fll£#&*^»#i^£ff3£at>t. LCD^T 
08& 2 6 t J: 0 tf*> * U 2 2 t ATI Sil 

ft. vX-fA I/FA'X2 8I4. >-XTi*k^*T- 

[00 0 5] 01 6 {4. SI2cOfcJfccO&ffi£iirf7'ny 

tmx-hh. 01 6t4. v*i?)ft^w>x^ ijflij&wMT' 

ZsS&t htdtxr)>ATJ»* =t y 3 3 £ . x^fi<W 
@SS32kLCD**[IlSS26k* { ftWL-C^ft. t=Sr 
;b*> s v-Xt^^U 3 3t(4» i'XrAffi^gffifB 

k l c d m^mmmcom^T - 9 nmumimti 1 £ 

kt&ft. 



[0006] 017J4. fla^flffci3»tft«jS*-f 3 

yy&Trktmx'hi. 

[0007] mz, mmz-o^xmi 4-01 7£#ss 

LtidWi. =5rfi, ffilUt, OTWfWT-t401 4t 
of^Ckk-ffto 

[0008] 014t£^T, B*Pij2 3i4ay-f> 
162 1 t^i^ftfc^^U^'Itlf.ikftft. LA»U 

sm^^ift (B5t«) #5****. zcvmmK ^ 

[0009] 017 (A) tfc^T, Vsync = 
" 1 " OlBJt H sync A { N ( YttTfftOfflfltifc) Ullil 
±"1", "0" ZWO&t. d01Hl^Hsync = 
"1" <J0RUtlfi : ^O^li7^y^A$:fi : '5» 
T . -OO V s y n c = " 1 " ff)fflffltz 1 Bffi#«9ie* 
^l/yyiJffp^tt^. 01 7 (A) C08 1 tc 
Sfj#|WHsync = "1" «4 j fi SS- U 7U •/ i' 
aUT^ftJWIB-C*!). 017 (B) lii<o»BIB*Jfc*: 
L!t0TS>ft. 

[0010] 017 (B) fcfcivf, Hsync = 
" 1 " (^HTliC L K<0At»T*« O^cxiftfriait 1 

iaw o**. o . me&t fto .017 ( b > « 

8 2 1'(4 j ff, i B <7)B*^*^r V \ toCLK 
±*>T*^T-&ft8 3T14 j If. i + 1 yiJBO&SSfrfr 
■3 . =5rfe. :««i?lcJc^T01 5(7)h'f 2 

5 a^as?-* $ri^aitf£>s* { s>ft^, 1 

7 ( B ) «0 8 4 TJb 0 , 85 T'U^BS^T-^ ZtH 
^Tffi* 9 A S y /«4 8 6 <095#fc$rft . 

[ooii] sec. 01 b\z7^-^^mw.a>m. 

**>IS1 7(B) <08 6ffffi#<r)&X-fibixZ. 
[00 12] 

fcftftmi^Hli*i4» LCD^SI^^Uy^y^ 
a^ffltft. St h*-?*.* ^ D t*f LX T 9 -tX Z'fj 

ItoZbX'hk. 

[0013] ^2^11^(4, x d 

m^T-9<ntfifr}iil£f&%;TVjotzib. tOl&i/Xf 
&mfr^tT$X^V^<?)T-9<?>&t:ffZ--f. IsX 

t Atti&WBft:* ft - k ft . 

[0014] ^3^*1.^4, S*'J7l/7 is *.cr)fz)ib 
<om^9-^ Sy/^-ffLtJ;-5T**0-m. *>^o§= 
|«4L, LCD«*ft«3WBMttftii:-C*ft. 

[00 1 5] ^4c7)^iB^<4, LCD**IIIS&kLCD 
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[ o o 1 6 ] *^bj(± n y±cofflmzM&i. LCDm 
t'f * * * y ^« 7 ? -t x wft *> mm $• «<w & k k t 

[00 17] 

[l$H£B?i*t htzfrCD^m *^^l^LCDSfe 
[0 0 18] *^BBcom2c7)LCD^gM(i, $jftff 
[00 1 9] *^Bfl^3<J0LCD^gS<i. fflStft 

[0020] *^Bfl<J0|g4<50LC DgUj^aii. HfSr 
£ Etl br'^X * 'J k , WEf-f*^ * 0 izm 
KWtT-^OteiM^ffo V RAMf-^fi^iStbWa 

Jgr- ?5:LCD SSMSfcUSaW-* L C D r- 9 ffi^jS 
{B^Rk. B3R«14WSje«rff-3LCDrHU^fll^«r 

MB L C D fcilftrf 3> L C D 7 K Xff-fil»# 
St. HtflBLCDT-^ft^fci^fjIBLCDTh'^ 

&LCDSlJfflim-fji»l¥Si. *«i.fcLCD«*HIB 
k. y-MMB«»WtEE«#, ■?-**UBIi*ME 

«j®Bt;:«& L„ LCD ^KO«EfiM*^afc« 
Steftte-TSSSiaBk. filELCDTH^ft^SrS 
fiLT»-f6y-Mii. 7*-^ttt-t^-WlfflEy- 
htMBUEIB, WE-f-^HBllllIBKaisat-ftfc^xO 
y- h *8$flft# k r - ?«SiMlR{f # * SiRft 
^£j£#Rk. KfELCDT-^m^^SftLTT-^ 

k. B?riey-h^sg«^«Eft-ffcj:t/fltrEy-Mi 
fney- h ism @b t . met- * wemi£<i 
anLTffl»i-4T-^*fc«EtEiaiirrsfflflaT-^ 

ttKttHBk, H^K8ttD«JBE«r«»r4mEl8ffiR 



fcBifcLCDSiPSk. *#t*CkSr»ak-r4. 
[002 1 ] #j|iU!0£5«LC D^jpSBtt. B«r 
-9 ifEf&t h * 'J k . ATE tr^^ 'J fcW 

tf^^ * y n« , «*jh u*ff3^*ywfi& 

f£g L . Tftf E L C D »5?»fcH*<0{iSB&5e £fT 3 V R 
AMT k l^{t^£S*irf £ VR AM7 k uxfi-^aa 
^Sk, HiffE«#&*. S£*dJLO§i?4WM Sy^&fi 
E t'r*^ * y Kil*o L , b?E v R A Mr- 9M^H «t 
V'flEVRAMT'HUXft-fWlsjMM^'f S^7'5:f9 
EL CD *^$Sfca*a 1 1. V R A MMWflmitt^R 
k. £«*.fcLCD£jSIIIBk« y- MHHttSWE 

ft-t . r-9wmmmmmsm^ lx wat' 
-httsnniB. T-tmmmmmi. lcds 

*'U/l^«^J^R(=lOI£0^S**EBk . 
tuEV R A M7 H U*«#*»t LXWmth ¥- V 

%, T-9m*h?hmm'y-hmm)i®s&, mmf 
-9Mffl®m&3stti>t:tb0iy- himmm^bT 
-9mmiKm^t^^i-immm^^js.^mt. mm 
vRAMT-9{mz%mixT-9mzmutz>miz. 
zmzT-9®mmmzm$at s t&><rmtf-9fe 

^*4*t&»«7'-^««R¥gk. iflEy-MS 

mt. mzT-9®mMmmnEm, miir-9m 
at tRft-si-fc j: ifmimmr- 9m^z%m ixmmt * 

r-^H{3«E^EpJn-ri,BufET-^WKll2lBk, a 

-m, T-9mzmmztix%fecDmmzmMm%. 

X-m^i-hmti L C D^n^I' k , Srfil^ L C D ^ 

75^k. *^-r^ik^#mkti». 

[0022] *«W<0»6(?5LC D«j^6»i, 
w^l, SB 3, SM, i«±®5<50LCD^^S(-ii 
HT. WE«Efiy*#Stt. CMOS-FETfcJ:|)7 

[0023] *WmW. 7 CD L C D&rc£Ki. 

»- , nEVEEftH^RU . til* l wJWIIilBt: i b 

~v 9-}y&x*h *) . &mv>n&£&n-? h z\ t i 
[0024] -&%m<7>w.s<r>Lc Dmtmm±. 

c0^2^^m3C0LCD«^SlC«V>T, MEB^ 

mzzmz. B«MWL*v^rFu^«^«:fflv%i;k* 
«p»k-r*. 

[002 5] *^Bgo^90LC D^^Sti, 
c0^2^7t(im3c7)LCD^ggH*3OT. ffEMI 

tS«¥R(i, aWMWLfcr K w^ffi-f Srffl^S c: k 
«k-f*. 

[002 6] *JWH<0idl 0OL CD«^BSBi. ** 
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Ea*2 4fctt830LCD«Sp^fc*$irvt, fTES 
[00 27] 

TEI!II*$8ai/CttW4. 

[0028] st-r . *f6BH<o» i (rmmn&mte^T 
mtt&. 

[ o o 2 9 ] n i a. #3fiHH*>£ i om&commz^ 

LCD*^cO7"D-y^0t'$>l.. miSHSSHi. A}J 

MRBS60SI5 *fctt7*-^«B»IIIB6 CHSSf} 

E»J*EB8ffl^«iiS > ffi*&-rS. LCDTh'^fi-f- 
10, LCDt*-*«*1 5fcJ:tfLCD*IWH7 
(4. H3K5rfLCD«SE»2 6*^iai««^ll» 
B»9fc.Wj£*fClr*S. LCDSHfflt^l 7ii, LC 
DTKUXfi-f-l OfcJrlA'LCDr-^fi^l 5£gft 

[0030] m®\wm&9 i*. lc D&m»2 6#> 
* y- mi 1 1 k 1 2 1 *ffl»-r*/s«>t:y- 

F&iMfflfl^ 1 3 fcr-^HiMWf 1 4 £«U 

y- f 1 3 * y- b ttsmisift 5 1 . t - ^ 

ft-f$Jf»&9<4. 5S: 
»=7*-*«l 2fc^n^£tJE£ffiftW^<« 

[ 0 0 3 1 ] Mg»E]S&5Ji. y-MI»)S^ 

6J4. f f -^«uBnaep«{a«*4. T-**aiffi«* 
1 4 , hh?-**-* 1 6^«i mmcoy- m 
mm^y-'-^mzmmcor-^ 

[ o o 3 2 ] 02 (4, wtmnm i nmmmmzm 

&LCD ||^/\'*/U9|*jgBfl!ii £^rt0T'£> 5 . ^- F 

rata & asas wty- m» 1 8 1 f y y 

ABNflttttt. y-^fW2 1tcSWiraKB*2 3<?M9 

[ o o 3 3 ] H3J4, i wmtmmizm 
o js o . t"f * * * y 2 5 Avof - 9 m £ &»/tt»H} 



L, LCD 2 7 Auof - * £jg Srff 5 W«Mf R-C 

[0034] yXfAI/F2 8ll i/Xf&k 

LCD^0K2 6fc^0tfOB<ir-^«S?:fi : -5fc 
AeOAfflfiftWCfc 9 . VRAMr-^ft#2 9i4, 
t*f * U 2 5 fc L C D^0K 2 6 1 OSOBfiSr 
-^teg^ofc^Att^WCfc 1 ). VRAM 
TKU-Xffi^-3 014, LCD^@S§2 6* { t'T3f^^ 
'J 2 5 LT»S a* *fc(4K*iU L Z'ft o ^ X * 

ft* 3 1 14. J:tfMW>iHU*>H»fr4M 5 >^ 

£LC D^^IhJSS 2 6 tf-f =M * 'J 2 5 1 fflftH" 6 . 

[0035] LCD^@I82 6{4. LCD^S27 
K*tLTLCDT-?fM-l 5t i OB^S&Kt-:? 
£l£i*U LCD7Fl^X#f 1 0l=£ 9*tf)B&f- 

? tfxvmfkto t ox-* & if t \ l c d $m 
[0036] ni4i4. i (ommmmiz&ii 

^Xf^tJfflHIK3 2i:LCD^lI]S§2 6{4, RH3 
ietl#ST'S>l.^rA^^iJ3 3$-«*L'r*3 , 5. IrI 

Xfl^-34, ^t'Jr-^#3 5. ^t'JM«fi*3 
6tfilifc©-tSrr*6. vXrA0JfflI|H]SS3 2*>x^. 

0K2 6I4, iftfeOtl^StKJStit V^AW-y 
>X) *MSt-fS. LCD«^H1K2 6tfT7* 

A£ftoim&l,Zl^ i/Xf Af6W@8S3 2f4, Clil^W 

0JW4. **'J7?-feXSa:ft*6 5fc.X*y7$'-fe.* 
W^Tfl* 6 6 SrfflV vXrASOfflllllSS 3 2 -Cff 5 . 
[ 0 0 3 7 ] 0514, #&BJto3S 1 «SHtO«JBK4Jtt 

rAWA^xXrAr-^^3 7(ci 

2 7 fc t*f =E 'J 2 5 (CftL-? - ^^ -s TtrfS-^. 
■f**)^. LCDr-^ft-f 1 5^^i4VRAMr-^ 
ffi^2 9fcLTaJ7J?nS„ tT^t'J2 5H^ 
tt S^t-r-^ 14 'J - F a* -y 7 r 3 9 £ii t T v-XxA 
fi!lttlJ7J^iXl). 7 4 FA-/7T 38<7)fJ»47 
hAy7r*J*fl*5 6CJ: l 5. y-FV<-y7r3 9 
WMW4 'J - F a* .y 7 r Mfffg* 5 7 {= i •) T F PX^iJ 
W0II4 lsWf3. 

[0038] ^XrAil^^^S^'*#a.^*^£ 
KiPrtm Z'ff 0 ?zMZ . xXf ASiJffllti-^ 4 2 tfT F 
lxX$lJffll0S54 ltATJ^ixTV^, TFUX$!| 
$][s]?&4 1{4, >-XrA»^A^$^/txXrATF 
l^-Xft^4 OSrt'rJf^* 'J 2 5*JitfLCD«5y»2 
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3 0£i{/LCD7Hl'Xf|^l OtlXHillthtt 
MlU VRAMMWI-g-3 l*5«kl^LCDS!l«lfi#l 

[ 0 0 3 9 ] H6 i2. *«SH<o» l nnt&cojmkm 

&[h]S&8(2. «S«BE«*fc{i0VO2««tt*iEtrr 
&J3fcJMt§*vC^4. B*2 3C««;SiifcrfM y 
K92t2. l-9^PchMOSFET88tlO(7)Nc 
hMOSFET90<7)Fl/-f ymffih. ffi^PchMO 
SFET8 9iftt!C7)Nc h MO S F ET 9 l<?)y-Mt 
«5kCoW-?t^6, PchMOSFET88i:Nc 
hMOSFET9 Ocoy-MtffitifttCPc hMOSF 
ET89fcNchMOSFET91tf9KW ySffifcg? 
8ft 4 (0*93) . ifc. PchMOSFET88, 

8 9cov-^«Si(4*K:iKHt:S«L (0+94) . N 
c h MO S F ET 9 0 , 9 1 0)V—X9Mi?yy Kfc 
*«t4(0+9 5). 

[ 0 0 4 0 ] H7 (2, #f£0J3?)gfl 1 ^tfccojBffltfcJt 

V^So 7tn/X^yf9 8dt ^M^hyVJ^ 

9 1 9^7-*«ffi*»^fI#9 9 t. DWU7^/^ 
? 9 7 ^ffi*TB*^0«ffifc:«IM"Sll# 10 0k **A 

*s*u mmtm^ 1 o 1 xmrnt^titz^ 1 o 

214. ffi*«BE=A*I«EEi:«r4^r-> f 7 ^oT9 
6^ii0n-^°X7-<;U^9 7(cA*5ix*. Hit 2 3 
(2iin- 7 >r 9 7 tffigJ^iiT v . 
[004 111811 *5KH<ogs l 

[ o o 4 2 ] act . *wmm 1 ^sfi^^iftf^^ 

OWC0 1 H18 J#B§LTmit:I3flt^ . 
[004 33 ^ *«W^fBE«f$EI»fci>^T, if 

[0044] HE{R^@fK^"^J^^-ril6(C^V^T 
(2, y-hfg»mfi^Mp$ii^y-MS18^^$ 

20«fi[* J B*2 3 tEnllDSixS* aHD^tl3t«EH« 
£E»»HIBA8co^>fyh9 2^A^Sii4. **uWI 
MSffO^, PchMOSFET89fcNchMOS 
FET9 1^^-Mtffitc4^^>il> PchMOSFE 
T8 9^0FFftl, NchMOSFET91**ONtt 

Sk* 1 ). yh9 3(i^^yKmfirS>4 0Vk^ 

4, JiM yh9 3Ji. PchMOSFET88iNch 
MOSFET9Ocoy-h«StCt>IS8Sil-Ct>0. P 
chMOSFET88A*ONttffi, NchMOSFET 
9 03^OFF«ffit=t0. m>h92l3MUn&T ! £ 
5£t4, ^WCiO, b7>-^^19^0FF«T 
t«ast«ff*B*2 3A^i.|S(t4ii:36«-C*4, » 



T-^»2 2^S{a^0V^*^W4, PchMO 
SFET8 9iNc HMOSFET9 O^ON^fcHfc* 
0. #>fyh9 2HOVT'3c5e-r&. 
[0045] «E«ftEIB^^W£*tia 7 lefcv vC 
Ji. h7yyX^19^0N«IK§t, t-*«2 
2<0««fc (JJJITs V0kl2t) «ttE»»E»8<a*>f 
yh9 9HA*5tiSo *LT. Hi fcr^-Tft-ffflfflJE 
SS9ii. ^yh99k^yh 1 0 2#*J£i&£ii4«fc 
sfcrr^n^JM v^9&<?)W Y )mtm*=rl 0 1 £M» 

o79 e^ai^k lt mm&vocomf±&ftt}Zii&» 

u-nxy 4 )V9 9 1 0 0(2. j9r£?)H$IBf*fc: 

SffiV0"C3cJ£t4. 

[0046] *<OgL 01^tfi^J«0SS9(2, * 
^MOOb^yMO 2#jf iK£*l4 i 3 £T+ 
u?A4 ■y^98Sr« l 9#tffi-^l 0 lfci "9fM#t 
4. ft. i<7)$fJ»t±r-^482 2tttffiV0* i EpaDS*i 

7^WW-y'7tnT9 6fc:A;JjS*i4,ri:fc: 
±0, ^yMOOiiV0t$^t4. »r-y'7 
*P7 9 6<2. HJ^ittffi^A^JlSBEklsitfc^&idtc 
7 4 - hv ^ ? mm & ix T o 4 A* , d-;U7 
4 /P? 9 7 (2. ^m^ai^^^»^^x-^7 
* o 7 9 6 <OA* teffii ^fLTil^J asjftfJrt 4 £ t £ B5 
ive^4. BS2 3(2. ^>hiootemztL~tm 

fflvoye«iD3tLa*t4. 

[0047] iWC ^OLCD^Sfflt^y^ 
T^Bi^fcov^TEl . 112, 04. B5*3j:tf08 

BBtLT^fcik*^, mEf*^lHlS&kLTt2[a7^ 

[0048] 05<?)LCD^08&26fc:i3Vvt, 

(fl-sfS) **3 2t'-y K LCDr-^fl^-1 
ifl# 1 6 h'y h , mtT-fm^ ( H 1 ^ 1 6 ) 
fi*«8h'«y K 9, #B**«2 5 6P»I^«^*M 
tffiSc0B*Pij*^*kt!eWS<i6aa*iftW 

4. 

[0049] Z(D*%&. 1 a^^^-rAT-^fl-f 3 7 
oftid(EiS*i4B*^*i^'C. lB*»«f«t*seir 

[•00 5 0] B*Pij«05gSf«. yXf^l^^Af 
ATH^ft^OtSiSTKU^ (SAijfc-rS) 
aj^Siiikitfc. v^rA^-^ft-f 3 7 tcM§f£r 
(xxxk ; ^gST4AM hftOJi^3^M 
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(08*4 3 ) . 

[00 5.1] LCD$&rs®$&2 6ftff)7Vl'Xmffl®ffi 
4 Hi, gttK^/t^X-fjUrKl^XSAij^VRAM 
TFUXVAijt LCD7FU*LAijfc£J&fitfjU 
VRAMM»ffi#3 lfcAtf LCD#J«M1#1 7£±j£ 
iiT(r^VRAMW«l*3 lfctts t'f 
U^'DRAMT'fefUfRAS (n^THl/^h 
O-T*) , CAS (A7ATKWXhD-y) , WE 

WfAfliHSIcA-f M^-TVWt-tVBEOfcS 

#a*<i#vwRTiii^*a*&. 

[00 5 2] LCDflMt-f 17 i:Ji; LCDA-fM 
^—7 JUL B E 0 , 1 fcLCD#£3A&ft-§ LWRT* 
0, itfMS^itSLCDA-f M*-77ULBE0£:L 
WRfr'7?Tw7'i:tSJ7J£fiS. v-X^-r-^ft^3 
7(C±")W]S^f-^xxxkli LCD^IHISS 
26<7)54 hA.y7T38T5vf-. MiJ£ix, LCD 
MWt^l 7, VRAMfflffllflW-3 lfcHJWLTVRA 
Mr-^ft#2 9fcj:l>'LCDT-^fl^l 5fcH}#$ 
flS. VRAMr-^fl^-2 9 S ixfcr- xx 
xkti, 2 SfclElgSit*,, 

[00 53] 01 fcfc^T, LCDfPft-tl 7<7)LC 
D#&a*m^LWR=0KJ:9T-*eSt&§IK&*Sia} 

(08(7)4 4) LfcLCD*5yS2 7rt«li#jH«lHl» 
914, AA3;h^LCD7KU*LAijA»&3Ky-h 
mtRr-^ G S j k mZr-mmtRT-? D Si 
SRt 4 . y~ MR . t> 1 2 5 6 ( 2 <0 

836) y-MHHRfi^ fcr-^^StKft^ 

CDr-^fi-f 1 5£i9A7j£itt:T-:?xk?rgC 
BHr - ^Tk^M LPgPr- * fi# 1 6 te U^J 
4. LCDA-f M^-^ft^tiiVVsV 
*»*¥Ri l/Cfl**l. i<0«^LBE 1AMV77 
T^sfX'hh (08tfO4 5) ifc*»fe, <t^$fJW(H8S9 
«i, WSft*f-^xk<OilA-f htfMlftfcHBr 

[00 54] $r*j. HlfcStf**0BlHU A7J$*i 
fc««2SraSKJIf(cy-h«BiaW*E. t-^MUB 
«aS»«ffaJ:t;«BEfil»EI»8fflO««t4*, tttt 

[00 5 5] aUc5rrr-^«S»l5|»6U. A^I$ 

ifeKHWUEEfca^SiyjaOT-^ttXi (02O 

22) mmkizmthm&^kxmwi-rh (hso 

4 6) . ZtMZ**)^ LCD«^U;l/7£0i?'J@^r 



[0056]-*. y-h«MH»EI»5li. AJjSfifc 

y- MKH«f-^ g s j t y- bm&mmwzm 

*}% jffgcoy-l-iaYj (02O18) fr^KES 
tlJtmfit'Sairfl) (08*04 7) . .IfUniO, LC 

tfflS-TftitfflVks^i^TBRPlj^lBUkfcJI 

2 1 tffiR*fife«BE«i#|ElB8fcSK«fll:Vk*«fi9* 
[0057] ^coB#, i JW^r'-^^sfiffiftS 

. in ix a < z t x\ j a <c&k siut i yij whomE 

[0 0 58] Pij. Pi+U, Pi+2j, Pi+3jSD51 

[0059] WrAW^It ±M<7)>>AtJ*W h 
■i ^— 7VULBE 0 , 1,2, 3#£T7?TO'-?ai 
7J$fl, i/XfAf-^A'A(:af-^nm 1 k#W> 
(08CO4 8) . LCD^@SS2 6(i. h'x* 
^^U 2 5cr>i|gTh'U'XtC^T<7)T-^Sr#^aOJ; 

VRAM»iafl^3 l^ffl^TSWSrfif^ (08 
i04 9) „ 

[0 0 6 0]-*, LCD*^2 7teStl/Ctt¥#*> 

4. LCD*^HlS&2 6c7)5'f M 7 7r38 

(i, y-y^LtzA^U hf-^nml kWrtLCDf'- 
?fl^-l 5tMLT^f : Tffly^2n'-< h 1 kSrffi^t 

THU^fJffllHlB4 Hi, LCDTh'bXil-tl 0 
tTF^^.LAiji:LCD^<^h'f^— 7*/I/LBE0, 
l£2#fckr?T'r7*T-tf}7J-f!> (08^05 0) . tt 
^T, LCDr-?A'X£±ffl!<7)2A-<f hnm, LCD 
TKU^ft^tT KU^LAi+2J, 2*(7)LC D 

^'>f h>f ^-7'/l'S-7^r^7*Tai7J-tS (08^5 
1) . 

[006 1 ] 0H2i3V>T. €#ffiyfllIilR9tt. SftK 
-> 2 EKOIBSCW LTJElc 2 m-fotfOr- 9VOtim 
* 1 4 , MHIiRli* 1 3 it/rar-^fl^ 1 
6^m^i'€i. t%h*>. LCD»*a»fll^LWR 
$-7^f-'f7'T-g(t3Xo/tB§, 2*c9LCDA-f 
-y>VL B EO, L B E W^ZT 7t <7X'hhZ\kfr 
f>, fl-f*J»IllB9{i. *-fA*SilfcLCD7KU^ 
LAijfcLCDr-* 1 kiO, r'-^iKSlRft^ 1 4 
tCDSi, y-MKKRft^-13CGSJ, ZLXWMt 
-i?tt^l 6CTkSr^ftRse§iifci$ia!«»tai* (H 
8ct)5 2) Lfctt. r-^«aHR«^14tDi+l. Ptf 
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?l (08^5 3 ) . UMRfc. LCD7Kl/^LAi+2 
j, LCD^-^nmfcWttt 1 ). T-fWMmftl 
4t:Di+2. Di+3tfDJfT\ Bff3T-*ft# 1 6 fcTm, 
TrKOJfCaj^f *.(08O54, 5 5). 
[00 6 2] Srfc. ?-Mf«IIl£&5, T-^HSg«) 

4. 

COO 633 H4tt3^T(i. LCDS^13SS2 6(i. 
WfA^^ 'J 3 3tc^r-^SrlE1S-r*. 
C0**y7Kl'*fi#3 4, ^t'Jr-^il-f-SSfcJ: 

^3 0, VRAMr-;?fi^2 9fcJ:iXVRAMi&fflft 
# 3 1 fcPjfcl&fefc-f*. l-^U LCD«*[H8&2 6 
^fA^^'J 3 3K7:?-fcX-M>*§£, i-f^^'J 
7?-feXR$«#6 5*7?7 l "f 7TfWjU *il£S 
^^XxAMffmilSS3 2(4. y 3 

3 ^ 7 9 -fe .X j* * T&Wtfcf * U 7 7 -t .XfWfi^ 
6 6 2r7?f--f7"faj*-ri.. ^il^WCiil^TL 
CDR^aK^^rA^y 3 3^cr>T?*.Xif*l 

[00 64] H4CtJV^T«, LCD^nHlSS 

2 6<7)^Xri»>^ 'J 3 3^<?)7?-feXg:£<'57£«ii'".X 
r AM*>&«9§S*fc*W"C** £ fc LCD 
H^[hIS§ 2 6 * 'J 7 ? -fe Xg*<I# 6 5 £ £WJ "f 6 
sStcli. ffi*et)tCv^rA$iJffll[slgS3 2liyXfi^t 
■J'^)7?-l2*£4 = roTV*$:V>i:t , ;L&. 

c o o 6 5 ] <w=, *srao*2osattf)»!B(c-9v^r 

[0066] si9te, *^com 2 commwmmz jjrf 

LCD*jS5ffO7'D-y?0T'&l>. «IEg&l«4. A^I 

trcBEIS&lli. LCD*^^l/7<7)1lE 

[00 6 7] fi-^$WBB&B5 8(4. AJj^ilftVRA 
M7Kl^Xft-f 3 0, RASfl^-59, CASff-f60 
fcilA'WEft-f 6 lA><9T-*8»rcit-f 14, y-h 
l&SliRfi^l 3*£j*t«jU VRAMf-?**t2 
9, CAS«^6 0j^KW?-*«*16££jStWJ 
f-?i»[£l8&6{4. f-«g«P 1 4 £ 

ligif-'-^fi^i 6£A*u aRT-^aciKnti 
t warts. y-hn»fsi8§5{±. y-h$m 
mm 1 3 $: a* Lmtv- vmmmn.&zm'& ix 

LCD S&jV 7 SrgEKrt S . 

[ o o 6 8 ] ia i oil. *%wcDm2(om&mmi l zio 

CD«S0»B6 2tt. y^rAiB*>4>«B*ta^V^ 

T . t'r ^"^ t'J2 5 - * <0* £ a^fc i tf b* f' 



&4. 2 5tt, ^7-'-^S-IEtrtl»lS1i 

^ST'ftO. LCDSUh&B 6 4 ii. 
tSSSp^St*!.. iil^ii. VRAMr-^ft^2 
9, VRAM7KU*ft-§-3 0. VRAM$lMft^3 1 
Tg^SivO^. LCD^@J5B6 2tliyXfA 
r-^fi-f3 7. ^TA7FU^.ft#4 0. i^XfA 
«!l»fl»4 2 izX 0 ^Xr^*^S^Sr4i. Wi6 . 
[ 0 0 6 9 ] H 1 Hi. *«^tf)JB2^atO»JBK*J 

KPX$Jt»IIli&B68ti. A^$tl^^xA7Kb-X 
^^O&lt^XrAftMt^ 2&g£. VRAM 
7FUXft-§-3 0, VRAM$iJfflIft^3 I2r^tt5^-f 

a»<0*^. VRAM5*-^fl#2 9&^L"CA*S*l 

fcf - * (4 . U - K "/ 7 r 3 9 iz y -y f - § it vXr A 
r-*ft#3 7fc:SM]3*l&. y^fA*^^ 
^b*T^ ; 6'J2 5/v^#^2 ! ^cO*&. WfAf 

7T38fc5vf-8*lVRAMy-^«#2 9CUJ*S 
ill). =S:fe. 5-^ hA 7 7r 38co*iJW45>f h^'/7 
rMWfi^ 5 6 (ci 0 . U - HA 7 7 r 3 9 Offjfftt 'J 

- KA'-y 7 T®mm^ 5HZ£<0TY U>XSIJ1»®SSB 6 

[ 0 0 7 0 ] m 1 2 {4. *^<7)jjS2 

its t'-f^r^t u tLc vrt*)v<ffimi^?w£mx' 

DRAM^>-'a-;l^6 3J4. n-)7h'l/^9t'y 
K ^5A7h'WX9 t"-y h, f-^^i|i^3 2t'7 h- 
"C'2 5 6 K x 3 2 h'-y HOlE'li^S^ l#oTV^|> . LC 
D^^s'^7{4. X^lin, Y^T[Sjfci> 1 0 24 (2^ 

[0 0 7 1 ] x^fA7HU-Xfi-^4 0(il 

S^-Z^t^. #ft-§-5:SA19, SA18, • • • SA 
03, SA02h*t^i:(Ctl). RURK. o^7KU-X$r 
RA8, RA7, • • • RA1, RAOfc U ^?7A7HU 
X5rCA8, • • • CA1, CAOfc^-fifctC-f l>. 
[0072] r-^tta«1i# 14ty- MSlMRflf- 
13J±*fc 10*!e«t #ffl-^^DS9, ■ ■ 
-, DS0kGS9, ■ ■ •, GSOt^-fClfctC-rS. 
[0073]§tC, ^ NfHSfcO^^v-Xr AAV 
h-f 7>fi-5|6 9i:#7A7KU'XXhD-7' (C 
AS) «^-6 0Sr^il ; Pil4*f : O^t. SBE3. • 
• • , SBE0iCAS3, • ■ • , CAS0t^"f>It 

[0 0 74] ^^C. Hi 2T1iK^P00# 1 ^P30C9pgf$ 
T- ^«4 D R A M^E v a. -)V 6 3 ^ 7 K = 0 , 
^7A7KUX=0O4AM ht:K1i$ii (01 2(7)7 
4) . P01*>6P31<O4B*^)PaH'f-^ttD , >7K 
VX=0, *9^7HUX=25 6tEttSflft (01 
2C0+7 5) ifc^^LT^i). i<0*&. yXfAT 
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Of: VRAM7KUX«^3 O^ftJEti. 
RA [ 8 , ■ • • , 1 , 0 ] =SA [1 9, • ■ ■ , 1 
2,11] 

CA [8, • ■ • , 1 , 0] = SA [10, • ■ ■ , 0 
3. 02] fc&S. 

[00 7 5] --ft. 09£^f LCD3l^&B6 4<7)fI 
^J9P0BB5 8TI4. >J]SWiVRAM7HVXm 

1 3 h t — ^HJMiRfi^- 1 4 ££J3WS . <! <D*§ 

vRAMrHi/^ii-^3 0fcr-^4ias?fi^i4 
t y- basswi-t i 3<m«At. 

GS [9, • • ■ , 1, 0] -RA [8, • • • , 
0] , CA8 

DS [9. • • ■ , 1, 0] =CA [7, • ■ ■ , 
0] , X. Xfcft&. DScOTf42b"v K' XX" 
CAS0^7^T^7TJ>tl(f" 0 0" t^rO. CAS3 

*<7?f-(miiir 1 1" t&i. ifc. «aa^c 

[ 0 0 7 6 ] 01 3 tt. *^C0»2OHtfc^jrai^» 

[ 0 0 7 7 J ifcfc. *^0^m2cOMScO^^Wmc 
owc % *lcollJI<7»B!Bi:l«l«fc, ffi«coH*Pij** 

4. 

[00 78J Ir*Pij<93eWli* ^WllfriW 
AT Kl/Xfi-^-4 OtcSKT HU^SAij*saj*§^& 
ttl. S/Xf-Ar-^fl 3 7(2^1^7— xx 

E0, xX-fASSa^fi-f-SWR^T^T^ ^fcSil 
iifcTBBftSilS (01 3^70) . 
[00 7 9] LCDg^EKB6 2l*l^7KUX*JfflIlI 
SSB6 8ii, S^JRofc^TArK^SAijSrVR 

DS [9, • ■ • , 1, 0] =CA 
= CA 
= C A 
= CA 

tt^)WT'T{i2b'>y hmwmtti (mi 3^7 

9) . BiHr-^ft^li. Tk, Tl, Tin, Tni^SH 

#-caj*s*i& (01 3^80) . wshwa 

5 i$ i 1/ L C 7 <50Sg^j fc£*>-£T fobfrt 

[0084] =flr*5. y~hlME»&5, T-9fflm 
0886, LCD*^^U7fiO»ff^oV^(i. ±3SL 

UTS. 

[0085] ULtttWLfc X 3 »2<^»<3}B!»fc: 
fcV^li, LCD£^<AI/Ffct*r;M*9<0I/ 
FfcHtfcl/CfcO. LCD^0BS36S(BB6fl:Sii5. 
[0086] 



A7Kl^c£J&ii*!U i"fn^7K^RAijSrV 
RAM7KUX{|#3 0Cai*. f^xxxk^VR 
AMT-?fl#2 9£ft#U WE 6 1 £7^7M 7l/Z 

l (01 3co7 1 ) . wa^snfc^ia^ftRAss 

9£7?r-f7t-f6 (01 3*97 2) . W 
SS^Stwtieiaoav RAM7 F I/X<I#3. 0 7 A 
7HUXICS35U. CAS0£7?r>f (01 
307 3) . WJi^lMI^J;^ r-^xxxkat'r 

2 5Ki5ttSfU>. 
[0080] 1g»<Affi3RPij, Pi+lj. Pi+2j, 
Pi+3joa«Lfc4ocoB*£. W^ftBISk, 1. 

[0081 ] i/XfAffl^^(i, JJf^^r A^M h 
>(W/MLBE0, 1, 2. 3) 6 9mr;f 
^yT-tB^f^il, ^*TAT-*fi#3 7fc«T-*n 
m 1 k^ffi^jSiiS <01.3<O7 6 ) . v^t^SW h 
A 77b 6 9 **£T 7? r < ^Tft 4 - 4: SrgtfT . 
LC DSSEIffiB 6 2 iiC A S 6 0 ^TT^f^ 7tC 
-fS (01 307 7 ) „ VRAM7KUXfI^3 0, V 
RAMr^^fi-^2 9, RAS59fei{/WE6 \OM 

[0082] CAS££T7?x>f ^T'gltKo^LC 
D*3S»B640fi-^M»HI»B5 8l±, 4Gk»r-* 
SHSffifl^ 1 4 , y- h l^i^ft^- 1 3 is J: XffgfMr- 

G S [9, ■ ■ ■ , 1, 0] -RA [8, ■ ■ ■ , 
0] , CA8i&9. 01 3Tli£;Jx£GSj (01 3<D 
78) tfBJfiL-CV^S. 
[0 083] T-91B3HRmi4\±* 

[7, • • ■ . 0] , 0. 0 = DSi 

[7, ■ ■ ■ , 0] , 0, 1 = DSi + 1 

[7, • • • , 0] , 1, 0 = DSi + 2 

[7, • • ■ , 0] , 1, 1 = DSi + 3 

[0087] m2<OH>mt* SS'J^l/y^atftat' 
[0 088] ^3cOS!?*ti. 7H^S3efc«tO«SiS 
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[00 89] moWmt. 8G*LCDHS@»i:LC 
D^fflWSi 'J 7 1/ 7 y i^tftoSi ^ 
tfLC D$k5jk%kmzm%-?T $k^<)7U -/ is* 
1rtmk%r>tte^ LCD^&OI/FSrBRNDI 

[01 ] *^Hflcomi«HffiO^SSr^LCD^?§ 
[02 3 *JffiB<0»l«5ai<?5«»fcfett4LCDa^ 

[H3] ^wnnminmmmmiz&ii&LCDmtn 

[04 3 *mXD& 1 ^jSJt^ffifcfc (tl. L C D ^ 

[053 i (Dmkmmizmh l c d 

mmmm$:*-t7n -y ?nr*>£ . 

[06 3 *wmMinmmmmi l zmz>mE.&¥T\B\ 

[073 *mnfa i ^wt<we»K*jft4«E«»ni 

[08 3 *fKH<0»lW*ttW«JII<?5ilfP**t^'f s 

[09 3 *5&BH«m2C0j|ifi«0^SS:^-tLC 

[01 0 3 *»^SB2<OH*tf5»JBt:t5ft*LCD« 
^BBW-WSr^-f -y ?0T'£>& . 
[0113 *!6ffl<0S52tf3§aiW)}Kffllt:ts»t*LCD* 

[0123 #fMHc7)SS 2 WHSfe^JK®tia ft 6 b'r^-^ 
* u k l c d j^ivnttfetti-WcSMX'foh . 

[0133 *w%<r)W,2<nmb<nmm<F>mft*7Tc?t4 

[015 3 ^lCO^iOfit^jJ^-fLCD^^StT)-/ 

[ 0 1 6 3 m 2 fffi&Mtiffi & itt- fa 7 7 BIT* & . 
[017 3 9&&)mtliZtsft&&jk94 5 yfi^-tm 

1 TOIUffi 

2 «g 

3 

4 T-?ftffi»««<ifi^ 

5 y-h»IEBEIB 

6 r-*«WttEIR 

7 LCD^A*^ 

8 mmm 



9 






1 0 


LCD7 KUXfl-t 




1 1 






1 2 






1 3 






14 






1 5 


LCDf-^fl^ 




1 6 






1 7 


LCD»JHHI# 




18 






1 9 






20 






2 1 






22 






23 


H*Pij 




24 






25 






26 


LCD^HBS 




27 






28 
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